Rapid quantitative detection of Human immunodeficiency virus type 1 by a reverse transcription-loop-mediated isothermal amplification assay.
Accurate and rapid quantitation of Human immunodeficiency virus type 1 (HIV-1) RNA levels is a critical aspect in estimating the effect of antiviral therapy and establishing therapeutic schedule. Thus, for the first time, a rapid quantitative reverse transcription-loop-mediated isothermal amplification (RT-LAMP) was designed to quantitate HIV-1 RNA. The results showed that the dynamic range was from 2.5×10(2) to 10(7) copies with a coefficient of determination (R(2)) of 0.991, and the limit of detection of RT-LAMP by Probit analysis at the 95% detection level was 196 copies. The intra-assay coefficient of variation (CV) ranged from 0.67% to 2.08% at 10(7) copies and 7.25% to 12.97% at 250 copies. The CVs of inter-assay were 2.39% and 13.93% for the high and low copy numbers, respectively. No cross-reaction with Human immunodeficiency virus type 2 (HIV-2), Human T lymphotrophic virus type 1 (HTLV-1) and Hepatitis C virus (HCV) was observed and a good agreement between the RT-LAMP method and the real-time reverse transcription-polymerase chain reaction (qRT-PCR) test was achieved. This proposed RT-LAMP method could be useful for rapid diagnosis of high risk group and pharmacodynamic assessment of anti-HIV drug, especially in less-equipped laboratories of impoverished areas.